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1. [5] Using a list comprehension, define a HaskeLL function multiples that, given two integers
m and n, returns a list of all the common multiples of m and n in increasing order. Note that
in HaskeLL mod x 7y is zero if and only if x is a multiple of y.

ANSWER:

2. [5] Using multiples from the previous question define a function lcm such that lcm x y
returns the least (or smallest) common multiple of the integers x and y.

ANSWER:

3. [10] How will the expression lcm 6 9 be evaluated if HaskeLL used eager evaluation (or
innermost reduction) and how does this differ from the way the HaskeLL interpreter actually
evaluates the expression?

ANSWER:

Page 1 of 6



4. [20] The following HaskeLL code introduces a type suitable for storing arbitrary trees and
provides an incomplete instantiation of that type from Eq.

data Tree a = Pair a [Tree a]

instance {-1-} Eq (Tree a) where

{-2-}

(a) [5] Use foldr to define a function concat :: [[al] -> [a] that receives a list of lists
and returns all the lists in the argument concatenated together.

ANSWER:

(b) [5] Define a function breadthFirst that receives a tree t and returns all the values from
t listed in a breadth-first order (where a node’s value is listed before all the values stored
in that node’s children). Include a type signature for your function.

ANSWER:

(c) [5] Provide a replacement for {-2-} so that two trees are deemed equal if and only if
their breadth-first traversals are the same.

ANSWER:
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(d) [5]Provide a suitable replacement, if any for {-1-}. Explain your choice (even if nothing
is needed you still need to explain why).

ANSWER:

5. [10] The following HaskeLL function receives a list and returns a copy of it:

copy [0 = [
copy (x:xs) = x : copy Xs
(a) [5] Consider the following definition:

copy [0 = [1
Copy XS = XS

Is this equivalent to the first definition? Explain.

ANSWER:

(b) [5] Consider the following definition:
copy XS = XS

Is this equivalent to the first definition? Explain.

ANSWER:
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6. [15] Consider the following predicates: food(X) (true when X is food), alive (X) (true when
Xis alive), and eats(X,Y) (true when X eats Y).

(@) [5] Represent in ProrLoc the following statements using only the above predicates and
maintaining the order in which the statements are given.

Apples, vegetables, and peanuts are food. Anything that someone eats and
does not kill them is food. Adam eats peanuts and is still alive. John eats any
kind of food.

ANSWER:

(b) [10] Based on the knowledge base developed in the previous question what would be
the answer to the query:

?- food(peanuts) .

Assume that you are willing to press the semicolon for as many times as necessary and
so explain the complete behaviour of the ProLoG interpreter on this query including all
the answers given and why they are given. You may want to draw (part of) the proof
tree of the query but you are not required to do so.

(provide your answer on the next page)
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ANSWER:
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7. [15] Recall that the predicate append/3 is predefined in Proroc in such a way that
append (X,Y,Z) succeeds whenever Z can be bound to the concatenation of X and Y.

(a) [5] Using append/3 (two times), define a Proroc predicate append/4 such that
append (L1,L2,L3,Z) succeeds whenever Z can be bound to the concatenation of L1,
L2, and L3 (in this order).

ANSWER:

(b) [5] Define a ProLog predicate sum/2 such that sum(L,N) receives a list L of numbers and
binds N to the sum of all the values in L.

ANSWER:

(c) [5] Define the ProLoc predicate maxsum/3 which solves a modified version of the max-
imum sum problem as follows: Given a list L of numbers and another number M,
maxsum(L,M,T) binds T to a sub-list of L such that the sum of all the values in T exceeds
M.

ANSWER:
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